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The e :qe r imeEta l  i nvec t lga t i c -ns  on ohp ic  h e z t i c g  o f  a ? l s - a  

by neans  of a c u r r e n t  c i i rec ted  d o n , -  a? intezlse 3a;nstic f i e l d  [l, 2) 

show t h a t  i n s t a L L l i t i e s  deve lop  wlt:hin t h e  p l a I ? a ,  viiich cannot  be exglai-  

nGd w i t h i n  tZe f r m e w o r k  of i d e a l  r?agnt t i c  hydrodyrm5cs .  I n  r e f e r e n c e s  

[2, 31 a n  i n t e r p r e t a t i o n  o f  t h e s e  phenomena is proposed on t h e  b a s i s  of 

k i n e t i c  t h e o r y  o f  t h e  s o - c a l l e d  ' ' i on ic  sound" osc i l l a - tFon  b u W - ~ ~  bp 

e l e c t r o n s  t r z s l e r l n -  t h e  C I ~ T T ~ ? ~  a l a ? ?  t l e  * A ^ - -  L-e i i c  flelc!. I-osJ-rever, t l2e 
. -  e E z 2 c e  o f  such  i n z z e b L l i t y  is ~ 2 2 7 ~  - -  ->c?s,rsle i n  zni arlFsothers?d ~ l m m a ,  - 

i__ n k i c 3  tlie e l e c t r o r _ s  a r e  r~ a r t i . - L l r  h o t t e r  thsx tile ic::s 

T b e i n g  t h e  t enpe rzzu re  . 
An i n s t a b i l i t y  mechznisr? m i t h i n  t h e  framerpork of  h;idrod;rnanLcs, 

b u t  t n k i n g  i n t o  account t h e  conc iuc t iv i ty ' s  f i n i t e n e s s ,  is proFosed i n  refe- 

r e n c e  f".]. The p a r t  o f  t h i s  i n s t a b i l i t y  d in in i shes  i n  c o n d i t i o n s ,  when t h e  

l e n z t h  o f  e l e c t r o n s '  f r e e  path is c o r q s r a b l e  wi th  t h e  c h a r a c t e r i s t i c  

c i z i e m i o n s  of t h e  s e t  us. .. 

I n  t h e  fo l lowing  re s k a l l  exariine a neclrmisz.  o f  h s t a b i l i t y ,  
. * .  ~ i 1 0 s e  a p - x a i m c e  is z o t  ccmlectei: i ; i ' i .n > i a s n a ' s  a d s o i h e r r i i c L t y ,  a z d  v , i t h  

a coL:-p~fisar;~ p c a e n c e  of  a lcn:itLC-%nal e l e c t r i c  c - ; r ren t .  



2. 

ion cyclotron frequency 

and t h c  perturbF.ti.92 c a v e l e r y t h s  are c o L s i d e r a b l y  - r e a t c r  t:?an the  ion 

if 
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!E!!!- F (w, k ,  x,).c~ = 0, a 9  



. 

F (w, k, X) = 0. (6) 

a r e  ss i t r t icns  o f  such  a t g . ~ .  

In the  oeighborkood of  s u c h  x, equation (5) takes, y e n e r d l y  

s p e a k i n y ,  the f o r z  of &re equa t io r_  fro:' a cor::~lc.x rr-Y-i:Tent ( since W is 



Z e r e ,  r a d i c a l  

p - o v i d i n g  t2le i x s t a % . l i t y  i s  2Li:ays ~ ~ : - e s e n t .  L e t  UE r e r a r k ,  t h a t  t h e  

r e s t r i c t i o n  t o  t h e  f requency  i n t e r v a l  

i s ,  as is w e l l  Ir,nor.?l f r o 2  t l e  ticci-i.  of i o n i c  o s c j : l l z t i o o s  of i! uniforr.: 

731;5m9 e q u i v z l e i t  t o  t h e  hpdrodvnzic a roxination in w?!ich the '  a d i a b a t  

i x d e x  f o r  an election qas is e q u a l  t o  t h e  nzii-ty. It nay k e  skom- t h c t  

t h e  r e s u l t s  05 -this T o i n t  are i nc luded  i n  t h e  h y d r o d p z - i c  ap;?roach for a 

n o n u n i f o m  p l a n a  too .  i , c c o r d i r , ~ l g ,  t h e  eqUati.cn ( 7 )  does n o t  

Fi .1  t h e  r x 5 c d - s  o f  t.;c zizsscrsiolz e - .  

2 .  ff T(x) = c o n s t ,  n ( x )  #= cozc t . ,  t h e  exw-i-.z-Frn of  t?c-uation 

(6) ~ ~ c i ~ ~ s ,  t k z t  t - e  ~ . - a i l r b l e  C C )  l c x  r z c i c d s  c o r r t s y m 2  t o  t h e  2a-pin5 of 

oFc i l l z . t i ons  ( s t a - d e  plas5a) .  

The i n ~ t 2 3 i l i c y  at ve-ia-ole t exyc rz t - J r e  ra;: be i n t c r 3 r e t e d  ir 

t h e  fol.+oT;.-inz d e s c r i p t i v e  fas i i ion :  Tr? a 'ror,o-e-;_cus ? l a m a ,  t h e  " i o n i c  e l e c t r o -  

s t k . t i c  wave" r e p r e s e n t s  o s c i l l a t i o n s  ( s~ .und) ,  p;oSaTating deny tlie l i r e s  of  

f o r c e  of t h e  n a m e t i c  f i e l d  H. I n  a nonuniform plssna (T ( x )  # c o n s t  ) 

i n  a " s l m t i n $ '  vave (kz, ks # 01, t h e  t r a w v e r s e  motion with t h e  ve locLty  
[ ~ x i i l l f i  

k-y- , ma.y 3e ckosen iE such  2, r z z n e r ,  t h a t  a c o l l t i i c u s  h e a t  i r , n o w  t a k e  
kz -3iece i n  t h e  g h s e  of plasma i?tb5.cr:ezi:zis i n  t h e  xave, ;,hen teY7eracure  

i z l c r e E e s ,  f r o 2  t h e  re,ion w i t h  z. z r e z t e r  unTer turbed  t e r p c r a t u r e .  T h i s  

i loulC p r e c i s e l y  co_;Ftit:ite thc. cause l c a d i n g  t o  o F c i l l F t i o n  a c c r e t i o n .  

l e z d s  t o  h e a t  t r a n s f e r .  A F i r e c t i o n  of nave p r o p a g a t i o n ,  s i g n  
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